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(57) ABSTRACT

An example method comprises receiving, by at least one
computing device, a first notification from a first mobile
computing device and a second notification from a second
mobile computing device. The method may further comprise
determining, based at least 1n part on a comparison of the
first notification to the second notification, that the first
mobile computing device has 1nitiated a phone call with the
second mobile computing device. The method may addi-
tionally comprise responsive to determiming that the first
mobile computing device has iitiated the phone call with
the second mobile computing device, sending, a first mes-
sage to the first mobile computing device using a {first data
connection, and sending, a second message to the second
mobile computing using a second data connection, wherein
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exchange application data.

the first message and the second messages each indicate that
the first and second mobile computing devices are able to
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MANAGING DATA COMMUNICATIONS
BASED ON PHONE CALLS BETWEEN
MOBILE COMPUTING DEVICES

This application 1s a continuation of U.S. application Ser.
No. 15/810,777, filed Nov. 13, 2017, now U.S. Pat. No.

10,848,528, which 1s a continuation of U.S. application Ser.
No. 15/003,560, filed Jan. 21, 2016, now U.S. Pat. No.

9,819,709, which 1s a continuation of U.S. application Ser.
No. 13/919,975, filed Jun. 17, 2013, now U.S. Pat. No.
0,246,988, the entire contents of each of which are incor-
porated herein 1n their entirety.

TECHNICAL FIELD

The disclosure relates to data communications between
mobile computing devices.

BACKGROUND

Current mobile computing devices have broad capabili-
ties for communicating with other devices or computers. For
example, many mobile computing devices include a number
of antennas that allow the mobile computing devices to
communicate via a variety ol network types. Some example
networks 1nclude traditional telephony networks for trans-
ferring voice information, data networks, wired networks,
and wireless networks, among other network types. Many
companies provide services to enhance the functionality of
such mobile computing devices. For example, some com-
panies may allow a mobile computing device to store data on
company servers and allow a user to access the data from the
user’s mobile computing device, thereby eflectively
increases the data storage capacity of mobile computing
devices. Some companies may provide other services for use
by mobile computing devices, such as data sharing. Gener-
ally, these types of services operate by communicating over
one or more data networks.

SUMMARY

In one example, a method comprises receiving, by at least
one computing device, a first notification from a first mobile
computing device and a second notification from a second
mobile computing device. The method may further comprise
determining, by the at least one computing device and based
at least 1n part on a comparison of the first notification to the
second notification, that the first mobile computing device
has 1mitiated a phone call with the second mobile computing,
device. After determining that the first mobile computing
device has mitiated a phone call with the second computing
device, the method may additionally comprise responsive to
determining that the first mobile computing device has
initiated the phone call with the second mobile computing
device, sending, by the at least one computing device, a first
message to the first mobile computing device using a first
data connection, and sending, by the at least one computing
device, a second message to the second mobile computing
using a second data connection, wherein the first message
and the second messages each indicate that the first and
second mobile computing devices are able to exchange
application data.

In another example, a computing system comprises at
least one processor and at least one communication unit
configured to receive a first notification from a first mobile
computing device and a second notification from a second
mobile computing device. The at least one processor 1s
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2

configured to determine, based at least in part on a com-
parison of the first notification to the second notification, that
the first mobile computing device has initiated a phone call
with the second mobile computing device, and wherein
responsive to the at least one processor determining that the
first mobile computing device has initiated the phone call
with the second mobile computing device, the at least one
communication unit 1s configured to send a first message to
the first mobile computing device using a first data connec-
tion, and to send a second message to the second mobile
computing device using a second data connection. The {first
message and second messages each indicate that the first and
second mobile computing devices are able to exchange
application data.

In another example, a computer-readable medium 1s
encoded with instructions. The instructions cause at least
one programmable processor to receive a first notification
from a first mobile computing device and a second notifi-
cation from a second mobile computing device, determine
based at least 1n part on a comparison of the first notification
to the second notification, that the first mobile computing
device has imitiated a phone call with the second mobile
computing device, and responsive to determining that the
first mobile computing device has initiated the phone call
with the second mobile computing device, send a first
message to the first mobile computing device using a first
data connection, and send a second message to the second
mobile computing device using a second data connection.
The first and second messages each indicate that the first and
second mobile computing devices are able to exchange
application data.

The details of one or more examples are set forth 1n the
accompanying drawings and the description below. Other
features, objects, and advantages will be apparent from the
description and drawings, and from the claims.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a conceptual diagram 1llustrating example com-
munications between various computing devices and mobile
computing devices, according to one or more techniques of
the present disclosure.

FIG. 2 15 a block diagram illustrating an example of one
of the computing devices shown i1n FIG. 1, in accordance
with one or more aspects of the present disclosure.

FIG. 3 15 a block diagram illustrating an example of one
of the mobile computing devices shown in FIG. 1, 1n
according with one or more aspects of the present disclosure.

FIG. 4 1s a conceptual diagram 1llustrating an example
user interface (Ul) provided by a mobile computing device,
in accordance with one or more aspects ol the present
disclosure.

FIG. 5 1s a flow chart 1llustrating an example operation of
the one or more computing devices, according to one or
more techniques of the present disclosure.

DETAILED DESCRIPTION

In general, the techniques of the present disclosure relate
to managing data communications between at least two
mobile computing devices based on a telephony connection
(e.g., phone call). For example, a first mobile computing
device may nitiate a phone call with a second mobile
computing device. The second mobile computing device
may accept the phone call, thereby connecting the two
mobile computing devices over a telephony network. Based
on this established telephony connection, one or more data
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connections may be established between the two mobile
computing devices, thereby allowing the mobile computing
devices to exchange data. Establishing these one or more
data connections based on the telephony connection may
allow users of mobile computing devices to more easily
share information, for example without necessarily having
to end the phone call or open other applications 1n order to
transfer the data.

Certain current mobile computing devices may require a
user to open a separate program, and possibly to log into one
or more user accounts, 1 order for a mobile computing
device to exchange application data with another mobile
computing device. Other current devices may even require
a mobile computing device to terminate the present phone
call prior to initiating the application data transfer. Tech-
niques of the present disclosure may allow mobile comput-
ing devices to transier data based on a prior phone call
initiated between these mobile computing device users. For
example, 1n some 1nstances, one or more computing devices
(e.g., data servers) may 1dentily when two or more mobile
computing devices are engaged 1n a phone call and allow
these mobile computing devices to utilize one or more data
transier capabilities. The mobile computing devices may be
able to exchange data without necessarily terminating a
current phone call.

FIG. 1 1s a conceptual diagram illustrating example com-
munications between various computing devices and mobile
computing devices, according to one or more techmques of
the present disclosure. FIG. 1 illustrates one or more com-
puting devices 6, mobile computing device 2, mobile com-
puting device 4, network 10, network 12, and network 14.
Throughout this description, a voice communication over
network 10 may be referred to as a ‘phone call.” That 1s,
when mobile computing devices 2 and 4 are communicating,
or attempting to communicate over network 10, the present
description may describe this communication as a phone
call. Additionally, the term ‘application data” as used herein
1s used generally to describe data other than voice informa-
tion included 1n a voice communication. For example,
application data may include text, photographs, videos, or
any data other than voice information.

In some examples, mobile computing device 2 and mobile
computing device 4 may communicate over a first network,
such as network 10. Mobile computing devices 2 and 4 may
contain hardware, such as one or more antennas, that allow
mobile computing devices 2 and 4 to communicate over
network 10. In some examples, network 10 may be a
wireless telephony network. Some examples mclude global
system for mobile communications (GSM) networks and
code division multiple access (CDMA) networks. Accord-
ingly, mobile computing devices 2 and 4 may directly send
and receive voice information over network 10 (as indicated
in FIG. 1 by the double-sided, dash-dot lines connecting
cach of mobile computing device 2 and 4 to network 10).

Mobile computing devices 2 and 4 may be, for example,
mobile phones (including smart phones). In other examples
computing devices 2 and 4 may be laptop computers,
desktop computers, tablet computers, smart television plat-
forms, cameras, personal digital assistants (PDA’s) or other
devices that include data transier capabilities. Computing
devices 6 may be dedicated servers or desktop computers.
However, 1n some examples, computing devices 6 may be
mobile devices similar to mobile computing devices 2.

In some 1nstances, 1t may be beneficial for computing
devices 6 to receive one or more notifications when mobile
computing devices 2 and 4 are connected through a network,
such as network 10. Accordingly, in some examples, mobile
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4

computing device 2 initiates a phone call to mobile com-
puting device 4 over network 10 by dialing a phone number
associated with mobile computing device 4. Upon 1nitiation
of the phone call, mobile computing device 2 may send a
first notification to computing devices 6 over a second
network, such as network 12, indicating that mobile com-
puting device 2 1s imitiating a phone call with mobile
computing device 4. This first notification includes unique
identifiers that identify both mobile computing device 2 and
mobile computing device 4. For example, the unique iden-
tifiers may be the phone numbers or representations of the
phone numbers (e.g., “hashes” of the phone numbers, as will
be described 1n further detail below) associated with mobile
computing device 2 and mobile computing device 4. In other
examples, the unique i1dentifier may be a representation of
other numbers or device identifiers that uniquely identity
mobile computing device 2 and mobile computing device 4.

In some examples, the notification may be encrypted.
Accordingly, mobile computing device 2 may use an encryp-
tion algorithm to create a hash of the numbers or other
unique 1dentifiers and send the hash to computing devices 6.
Computing devices 6 then receirve the hashed notification
and, using a complementary decryption algorithm, decrypts
the hashed notification. In this manner, computing devices 6
may receive a notification that mobile computing device 2
has iitiated a phone call with mobile computing device 4.

Upon recerving the mitiated phone call, mobile comput-
ing device 4 may send a second notification to computing
devices 6. Accordingly, if mobile computing device 4
accepts the imitiated phone call from mobile computing
device 2, mobile computing device 4 may send a second
notification, complementary to the first notification sent by
mobile computing device 2, to computing devices 6. For
example, mobile computing device 4 may send a represen-
tation of the phone numbers associated with mobile com-
puting devices 2 and 4, or other unique identifiers, to
computing devices 6. As with the first notification sent by
mobile computing device 2, this second notification may be
in the form of a cryptographic hash. If mobile computing
device 4 does not accept the initiated phone call from mobile
computing device 2, mobile computing device 4 may not
send any second notification to computing devices 6.

Upon receipt of the second notification from mobile
computing device 4, computing devices 6 may attempt to
match the first and second notifications received from
mobile computing devices 2 and 4. For example, computing
devices 6 may compare the unique 1dentifiers included 1n the
first and second noftifications to ensure that the unique
identifiers included match. That 1s, computing devices 6 may
ensure that the first and second notifications contain the
same unique i1dentifiers.

As one 1llustrative example, mobile computing device 2
may be associated with a phone number 555-111-1111 and
mobile computing device 4 may be associated with a phone
number 555-222-2222. In this example, mobile computing
device 2 (or, a user of mobile computing device 2) may dial
the phone number of mobile computing device 4. Upon
dialing, mobile computing device 2 sends a first notification
to computing devices 6, including both phone numbers.
Accordingly, the first notification may include a represen-
tation similar to (335-111-1111, 5355-222-2222). Alterna-
tively, as described above, mobile computing device 4 may
send a hash of the phone numbers, for example, h(5535-111-
1111, 555-222-2222), where h( ) represents a hashing func-
tion.

Once mobile computing device 4 accepts the incoming
call, a phone call 1s established and mobile computing
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device 4 sends a second nofification to the computing
devices 6. As with mobile computing device 2, this second
notification may include the phone numbers of both mobile
computing devices 2 and 4 (e.g., 555-111-1111, 555-222-
2222, or, alternatively a hash of the phone numbers h(355-
111-1111, 553-222-2222)). Upon receipt of both notifica-
tions, computing devices 6 may compare the first and second
notifications to ensure that the notifications match. If com-
puting devices 6 determine that both notifications match,
computing devices 6 may determine that mobile computing
devices 2 and 4 are engaged 1n a phone call.

As shown 1n FIG. 1, the first and second notifications may
be sent over a network different from network 10. For
example, the notifications sent by mobile computing devices
2 and 4 may be sent over network 12, as indicated by the
solid single-arrowed lines 1n FIG. 1. In general, network 12
1s any network capable of transferring application data
between mobile computing devices 2 and 4 and computing
device 6. In certain examples, network 12 operates accord-
ing to hyper text transier protocol (HTTP) standards for
sending and receiving application data. Some implanted
examples of network 12 include the various 3G, 4G, and
other data networks administered by the various wireless
telephony carriers. Some specific examples of these types of
networks include enhanced data rates for GSM evolution
(EDGE) networks, enhanced voice-data optimized (EV-DO)
networks, and long term evolution (LTE) networks, among,
others

Although networks 10 and 12 are depicted and described
as separate networks, 1n at least one example, the networks
may be the same network. That 1s, mobile computing
devices 2 and 4 may establish a phone call over a network
and mobile computing devices 2 and 4 may send first and
second notifications to computing device 6 over that same
network. In such an example, the network may be a data
network capable of sending and receiving application data.
The phone call may be established and handled using a
Voice Over Internet Protocol (VOIP).

Once computing device 6 has determined that mobile
computing devices 2 and 4 are engaged in a phone call, for
example by matching the first and second notifications sent
by the respective devices, computing devices 6 may estab-
lish a data connection between mobile computing devices 2
and 4 through a network that 1s a network capable of sending
and receiving application data. In some examples, comput-
ing devices 6 may automatically establish a data connection
in response to determining that mobile computing devices 2
and 4 are engaged in a phone call. Accordingly, once
computing devices 6 establish these data connections with
mobile computing devices 2 and 4, mobile computing
devices 2 and 4 may each then exchange application data
through this network to the other respective device. In other
examples, computing devices 6 may direct mobile comput-
ing devices 2 and 4 to establish a data connection between
the devices. That 1s, mnstead of computing devices 6 estab-
lishing the data connection, mobile computing devices 2 and
4 may establish the data connection.

In some examples, this network may be the same network
over which mobile computing devices 2 and 4 send their
respective notifications to computing devices 6. In other
examples, computing devices 6 may establish the data
connections with mobile computing devices 2 and 4 over a
third network, such as network 14. Network 14 may be a
WiF1 network, a Bluetooth network, or other similar network
types (e.g., short-range communication networks).

Once connected through network 12 or network 14,
mobile computing devices 2 and 4 may exchange applica-
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tion data between respective devices. In some examples,
mobile computing devices 2 and 4 may exchange applica-
tion data directly between the devices. For example, mobile
computing device 2 may send application data to network 12
or network 14, such as depicted by the solid single arrow line
connecting mobile computing device 2 to network 12 or the
dashed double-arrow line connecting mobile computing
device 2 to network 14. Mobile computing device 4 may
receive application data from network 12 or network 14,
such as depicted by the dotted single arrow line connecting
mobile computing device 2 to network 12 or the dashed
double arrow line connecting mobile computing device 4 to
network 14. Mobile computing device 4 may send, and
mobile computing device 2 may receive, application data in
a similar manner.

In other examples, mobile computing devices 2 and 4 may
send and recerve application data proxied through comput-
ing devices 6. In such examples, mobile computing device
2 sends application data to network 12, as indicated by the
solid single-arrow line connecting mobile computing device
4 to network 12. Subsequently, computing devices 6 receive
the application data from network 12 as indicated by the
solid single-arrow line connecting network 12 to computing,
devices 2. Then, computing devices 6 send the application
data received from mobile computing device 2 to network
12. Finally, mobile computing device 4 receives the appli-
cation data from network 12, completing the transier of
application data from mobile computing device 2 to mobile
computing device 4. This application data transfer 1is
depicted by the dotted single-arrow lines connecting com-
puting devices 6 to network 12 and network 12 to mobile
computing devices 2 and 4.

In st1ll other examples, users of mobile computing devices
2 and 4 may have associated online profiles or accounts that
may contain application data stored on remote devices, such
as computing devices 6. In such examples, instead of
sending application data to mobile computing device 4,
either directly or proxied through computing devices 6,
mobile computing device 2 may command computing
devices 6 to send the stored application data associated with
an online profile or account to mobile computing device 4.
For example, mobile computing device 2 may send a com-
mand, depicted by the solid single-arrow lines 1n FIG. 1, to
computing device 6 via network 12. Upon receipt of the
command, computing device 6 may retrieve the application
data specified by the command and send the application data
to mobile computing device 4 via network 12. In some
examples, computing devices 6 may have direct access to
the application data because computing devices 6 also store
the online profiles or accounts associated with mobile com-
puting devices 2 and 4 or with the users ol mobile computing
devices 2 and 4. In other examples, computing devices 6
may request the specified application data from one or more
other computing devices (not shown).

In some examples, before mobile computing devices 2
and 4 exchange application data, computing devices 6 may
send a message to each of mobile computing devices 2 and
4 1ndicating that additional features are available, for
example that mobile computing devices 2 and 4 are able to
exchange application data. Accordingly, computing devices
6 may send a first message to mobile computing device 2
through a first data connection via network 12. Computing
device 6 may also send a second message to mobile com-
puting device 4 through a second data connection via
network 12. The first and second messages may indicate that
mobile computing devices 2 and 4 may exchange applica-
tion data such as contact information or photographs/image
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data. In other examples, each of mobile computing devices
2 and 4 may, based on the recerved first and second messages
from computing devices 6, display one or more previously
un-displayed options for sending application data. For
example, the options may include an option for sending
contact mnformation, sending photographs, or initiating a
video call with the other mobile computing device. Other
examples may include options for sending any type of
application data. Accordingly, mobile computing devices 2
and 4 may control the exchange of information through
interaction with these additional features.

As shown in FIG. 1, the first and second messages
indicating that mobile computing devices 2 and 4 may
exchange application data may be sent from computing
devices 6 via network 12 to mobile computing devices 2 and
4, as indicated by the dotted single-arrow. For example,
computing devices 6 may send a first message to mobile
computing device 2 via network 12, as depicted by the
single-arrow dotted lines point from computing devices 6 to
network 12 and from network 12 to mobile computing
device 2. Similarly, computing devices 6 may send a second
message to mobile computing device 4 via network 12, also
as depicted by the single-arrow dotted lines pointing from
computing devices 6 to network 12 and from network 12 to
mobile computing device 4.

According to some techniques of the present disclosure,
when either of the mobile computing devices 2 and 4 or
computing devices 6 exchange application data, such as the
application data sent directly between mobile computing
devices 2 and 4, the application data sent between mobile
computing devices 2 and 4 proxied through computing
devices 6, or the application data sent from computing
devices 6 to either of mobile computing devices 2 and 4, the
application data exchange may occur separately, 1n a tem-
poral sense, from the exchange of voice information asso-
ciated with a phone call. For example, mobile computing
devices 2 and 4, or computing devices 6, may not, 1n some
instances, exchange application data concurrently with the
phone call between mobile computing devices 2 and 4. In
some examples, mobile computing devices 2 and 4 and/or
computing devices 6 may initiate an exchange of application
data while mobile computing devices 2 and 4 are engaged 1n
a phone call, and the exchange of application data may
continue beyond a termination of the phone call. That is,
mobile computing devices 2 and 4 and/or computing devices
6 may continue to exchange application data after the phone
call between mobile computing devices 2 and 4 has termi-
nated.

In other examples, mobile computing devices 2 and 4
and/or computing devices 6 may not begin to exchange
application data until after the phone call between mobile
computing devices 2 and 4 has terminated (for example after
computing device 6 and/or connection module 74 may
receive one or more notifications from one or more of the
mobile computing devices indicating that the phone call
between the mobile computing devices has ended). For
example, mobile computing devices 2 and 4 or computing
devices 6 may receive instructions to exchange application
data concurrently with a phone call between mobile com-
puting devices 2 and 4, but may not initiate the application
data exchange until after the phone call has terminated. In
other examples, the data connections between mobile com-
puting device 2, mobile computing device 4, and/or com-
puting devices 6 may persist after the phone call has ended,
thereby allowing mobile computing devices 2 and 4, or
computing devices 6 to both recerve instructions to

10

15

20

25

30

35

40

45

50

55

60

65

8

exchange application data and to exchange application data
aiter the phone call between mobile computing devices 2
and 4 has terminated.

According to some techniques of the present disclosure,
betfore establishing any data connections with mobile com-
puting devices 2 and 4, or directing mobile computing
devices 2 and 4 to establish a data connection, computing
devices 6 may perform one or more gateway checks. In at
least one example, the one or more gateway checks include
one or more privacy checks. For instance, mobile phone
device users may not always want computing devices 6 to
establish a data connection when initiating or receiving a
phone call with another mobile computing device. Accord-
ingly, 1n some examples, before establishing any data con-
nections, computing devices 6 may check to see 1t the each
of mobile computing devices 2 and 4 contains an identifier
(e.g., a phone number or device identifier) of the other
respective mobile computing device within a contact list.
According to such examples, computing devices 6 may only
establish a respective data connection with mobile comput-
ing devices 2 and 4, or direct mobile computing devices 2
and 4 to establish a data connection, it each mobile com-
puting device 2 and 4 has a contact list containing an
identifier of the other respective mobile computing device.

In some examples, one of the gateway checks includes
determining whether one of mobile computing devices 2 and
4 1s associated with a block list of one of the other respective
mobile computing devices. A block list may include a list of
mobile computing device identifiers, e¢.g., phone numbers,
device identification numbers, and the like. Accordingly,
computing devices 6 may determine whether one of mobile
computing devices 2 and 4 1s associated with a block list of
one of the other respective mobile computing devices. In
some examples, if computing devices 6 determines that one
of the mobile computing devices 2 or 4 1s included 1n a block
list of the other mobile computing device, computing
devices 6 may refrain from establishing a data connection
with or between each of mobile computing devices 2 and 4.

In other examples, computing devices 6 may send a
message to each of mobile computing devices 2 and 4
allowing the users of the respective mobile computing
devices to indicate whether the users would like to establish
a data connection between mobile computing devices 2 and
4. In still other examples, 1n response to receiving the first
and second messages from computing devices 6, mobile
computing devices 2 and 4 may display one or more options
to users of the respective mobile computing devices 2 and 4.
After recerving a selection of one of the options, a mobile
computing device may send the selected option to mobile
computing devices 6. In some examples, the selected option
indicates whether to allow computing devices 6 to establish
a data connection between mobile computing devices 2 and
4. In such examples, computing device 6 may only establish
a data connection between mobile computing devices 2 and
4 1f computing devices 6 receive an mdication from mobile
computing devices 2 and 4 allowing computing devices 6 to
establish a data connection between the respective mobile
computing devices.

According to other examples, even after establishing one
or more data connections, computing devices 6 may deter-
mine not to transmit some or all of received application data
to a recerving mobile computing device. For example, the
one or more gateway checks may include one or more
security checks. In one example security check, computing
devices 6 may perform one or more virus scans on any
received application data before sending the application data
to one of mobile computing devices 2 or 4. As one example,




US 11,323,492 B2

9

alfter receiving application data from mobile computing
device 2 intended for mobile computing device 4, comput-
ing devices 6 may detect the presence of malicious software
within the application data received from mobile computing
device 2, such as through positive 1dentification during the
virus scan. Computing device 6 may determine not to send
the received application data to mobile computing device 4.

According to other examples, computing devices 6 may
perform other security checks. For example, computing
devices 6 may be configured according to one or more
censorship settings. Computing devices 6 may be configured
to not send any received application data that includes
certain types of pictures (e.g., potentially offensive pictures)
or application data containing certain words. In some
instances, users ol mobile computing devices 2 and 4 may
configure such censorship preferences individually for their
respective mobile computing devices. In such examples,
prior to sending application data to a particular mobile
computing device, computing devices 6 may receive any
censorship preferences from the receiving mobile comput-
ing device and process the recerved application data accord-
ing to the received censorship preferences. If computing
devices 6 1dentily any violations of the received censorship
settings, computing devices 6 may not send the received
application data to the receiving mobile computing device.

FIG. 2 1s a block diagram 1illustrating an example of one
computing device of the one or more computing devices 6
shown 1n FIG. 1, in accordance with one or more aspects of
the present disclosure. FIG. 2 1llustrates only one particular
example of one of the one or more computing devices 6 as
shown 1 FIG. 1, and many other examples of may be used
in other instances. For purposes of illustration only, the
example computing device shown 1n FIG. 2 will be referred
to below as computing device 6.

As shown 1n the specific example of FIG. 2, computing
device 6 includes one or more processors 40, one or more
input devices 42, one or more communication units 44, one
or more output devices 46, and one or more storage devices
60. Storage devices 60, in one example, further include
notification/messaging module 70, gateway module 72, con-
nection module 74, application modules 80A-80N, account
data 90, and application data 92. Each of components 40, 42,
44, 46, and 60 may be interconnected (physically, commu-
nicatively, and/or operatively) for inter-component commu-
nications. In some examples, communication channels 50
may include a system bus, a network connection, an inter-
process communication data structure, or any other method
for communicating data. As one example 1n FIG. 2, com-
ponents 40, 42, 44, 46, and 60 may be coupled by one or
more communication channels 50. Notification/messaging,
module 70, gateway module 72, connection module 74, and
application modules 80A-80N may also communicate infor-
mation with one another as well as with other components
in computing device 6.

Processors 40, in one example, are configured to imple-
ment functionality and/or process instructions for execution
within computing device 6. For example, processors 40 may
be capable of processing instructions stored in storage
device 60. Examples of processors 40 may include, any one
or more of a microprocessor, a controller, a digital signal
processor (DSP), an application specific integrated circuit
(ASIC), a field-programmable gate array (FPGA), or equiva-
lent discrete or integrated logic circuitry.

One or more storage devices 60 may be configured to
store information within computing device 6 during opera-
tion. Storage device 60, in some examples, 1s described as a
computer-readable storage medium. In some examples, stor-
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age device 60 1s a temporary memory, meaning that a
primary purpose of storage device 60 1s not long-term
storage. Storage device 60, in some examples, 1s described
as a volatile memory, meaning that storage device 60 does
not maintain stored contents when the computer 1s turned
ofl. Examples of volatile memories include random access
memories (RAM), dynamic random access memories
(DRAM), static random access memories (SRAM), and
other forms of volatile memories known in the art. In some
examples, storage device 60 1s used to store program instruc-
tions for execution by processors 40. Storage device 60, in
one example, 1s used by software or applications running on
computing device 6 (e.g., notification/messaging module 70)
to temporarily store information during program execution.

Additionally, the one or more storage devices 60 may
include application modules 80A-80N and store account
data 90 and application data 92. Application modules 80A -
80N (collectively, “applications 80°”) may include function-
ality to perform any variety of operations. Applications 80
may execute functions for a specific application, such as a
text application, photo viewer, social networking service,
video application, email application, word processor,
spreadsheet, web browser, multimedia player, server appli-
cation, 1mage capture application, audio application, and the
like. In various instances, the other various modules or
devices and one or more of applications 80 may exchange
data. For example, connection module 74 may send a
request for executed operation data to one of applications 80
(e.g., application 80A). In response, application 80A
retrieves 1mformation based on the request and sends the
retrieved information to connection module 74. In general,
cach of applications 80 may retrieve information based on
the request and send any 1dentified information to connec-
tion module 74. Account data 90 may comprise one or more
user profiles. For example, a user may create a profile with
a username and password. In some example, a user may
store data associated with a created profile on computing
device 6. The stored data may be represented by application
data 92. In some examples, application data 92 also includes
information stored by applications 80.

Storage devices 60, 1n some examples, also include one or
more computer-readable storage media. Storage devices 60
may be configured to store larger amounts of information
than volatile memory. Storage devices 60 may further be
configured for long-term storage of information. In some
examples, storage devices 60 include non-volatile storage
clements. Examples of such non-volatile storage elements
include magnetic hard discs, optical discs, floppy discs, flash
memories, or forms of electrically programmable memories
(EPROM) or electrically erasable and programmable (EE-
PROM) memories.

Computing device 6, 1n some examples, also includes one
or more communication units 44. Computing device 6, 1n
one example, utilizes communication units 44 to communi-
cate with external devices via one or more networks, such as
one or more wireless networks. Communication units 44
may include a network interface card, such as an Ethernet
card, an optical transceiver, a radio frequency transceiver, or
any other type of device that can send and receive informa-
tion. Other examples of such network interfaces may include
Bluetooth, 3G, 4G, and WiF1 radios as well as Universal
Serial Bus (USB). In some examples, computing device 6
utilizes communication unit 44 to wirelessly communicate
with an external device such as a server.

Computing device 6, 1n some examples, also includes one
or more 1input devices 42. Input device 42, in some
examples, 1s configured to recerve input from a user through
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tactile, audio, or video feedback. Examples of input device
42 include a presence-sensitive mput device, a mouse, a
keyboard, a voice responsive system, video camera, micro-
phone or any other type of device for detecting a command
from a user. In some examples, a presence-sensitive mput
device may include a presence-sensitive display, such as a
touch-sensitive display.

Computing device 6, in some examples, may also include
one or more output devices 46. Output device 46, 1n some
examples, 1s configured to provide output to a user using
tactile, audio, or video stimuli. Output device 46, 1n one
example, includes a presence-sensitive display, a sound
card, a video graphics adapter card, or any other type of
device for converting a signal mto an appropriate form
understandable to humans or machines. Additional examples
ol output device 46 include a speaker, a cathode ray tube
(CRT) monitor, a liquid crystal display (LCD), or any other
type of device that can generate intelligible output to a user.

Computing device 6 may include notification/messaging,
module 70. Notification/messaging module 70, 1 some
examples, 1s configured to receive data received by com-
munication units 44, such as, for example, first or second
notifications. Additionally, notification/messaging module
70 may be configured to send messages, as will be described
in further detail below.

Computing device 6 may also include gateway module
72. Gateway module 72, 1n some examples, 1s configured to
perform one or more gateway checks. For example, gateway
module 72 may scan received data for viruses, scan received
data according to one or more received censorship settings,
or determine whether first and second mobile computing
devices contain a mobile computing device 1dentifier of the
respective other mobile computing device, such as in a
contact list, as will be described 1n further detail below.

Computing device 6 may include connection module 74.
Connection module 74, 1n some examples, 1s configured to
establish a data connection between computing device 6 and
one or more other computing devices, such as one or more
mobile computing devices. In some examples, connection
module 74 may establish a data connection between various
computing and mobile computing devices in response to
notification/messaging module 70 receiving a first and sec-
ond notification. Further, once a data connection has been
established, connection module 74 may be configured to
send received (such as from a mobile computing device) or
stored application data to an external device, such as a
mobile computing device. Although as described herein
connection module 74 1s configured to send such application
data, in other examples, one or more of the other modules
may be configured to send such application data.

In accordance with techniques of this disclosure, notifi-
cation/messaging module 70 may send and receive data,
such as first and second messages and first and second
noftifications, using communication units 44. For example,
communication umts 44 may receive the first and second
notifications and communicate the notifications to the other
devices and modules of computing device 6, including
notification/messaging module 70, via communication chan-
nels 50. Notification/messaging module 70 may also send
first and second messages to communication units 44 which
may then communicate the first and second messages with
other devices, including devices external to computing
device 6. Communication units 44 may further send and
receive other data, such as application data, and communi-
cate any such application data with the other devices and
modules of computing device 6 or any devices external to
computing device 6.
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For example, nofification/messaging module 70 may
recelve one or more notifications when other devices, such
as mobile computing devices (e.g., example mobile com-
puting devices 2 and 4 as shown 1n FIG. 1), connect through
a first network. In some examples, this first network may be
network 10. Accordingly, 1n some examples, mobile com-
puting devices may imtiate and establish a phone call over
a first network. Upon initiation of the phone call, a first
mobile computing device may send a {first notification to
computing device 6 over a second network, different from
the first network, indicating that the first mobile computing
device 1s mitiating a phone call with a second mobile
computing device. In some examples, the second network
may be network 12. Accordingly, upon receiving this first
notification, notification/messaging module 70 may deter-
mine that the first mobile computing device has 1itiated a
phone call with a second mobile computing device. This first
notification includes unique identifiers that i1dentity both
mobile computing devices. For example, the unique 1denti-
fiers may be the phone numbers or representations of the
phone numbers (e.g., “hashes” of the phone numbers, as will
be described in further detail below) associated with the
mobile computing devices, or other unique 1dentifiers that
may be a representation of other numbers or device 1denti-
fiers. In some examples, the notification may be encrypted.
Accordingly, notification/messaging module 70 may receive
a hash of the notifications and, using a decryption algorithm,
decrypt the hash of the notification.

Additionally, upon receiving the initiated phone call from
the first mobile computing device, the second mobile com-
puting device may send a second notification, and notifica-
tion/messaging module 70 may receive this second notifi-
cation. Accordingly, 1f the second mobile computing device
accepts the mnitiated phone call from first mobile computing
device, the second mobile computing device may send a
second notification, complementary to the first notification
sent by the first mobile computing device, to computing
device 6. For example, the second mobile computing device
may send a representation of the phone numbers associated
with the first and second mobile computing devices, or other
unmique 1dentifiers, to computing device 6. As with the first
notification sent by the first mobile computing device, this
second notification may be in the form of a cryptographic
hash. If the second mobile computing device does not accept
the mitiated phone call from the first mobile computing
device, the second mobile computing device may not send
any second notification to computing device 6.

Upon receipt of the second notification from the second
mobile computing device, notification/messaging module 70
may attempt to match the first and second notifications. For
example, notification/messaging module 70 may compare
the unique 1dentifiers included 1n the first and second noti-
fications to ensure that the unique identifiers included 1n
both notifications match. Once notification/messaging mod-
ule 70 has determined that the first and second notifications
match, notification/messaging module 70 may determine
that the first and second mobile computing devices are
engaged 1 a phone call.

Once notification/messaging module 70 has determined
that the first and second mobile computing devices are
engaged 1n a phone call, for example by matching the first
and second notifications sent by the respective devices,
connection module 74 may establish one or more data
connections between {first and second mobile computing
devices through a network that 1s a network capable of
sending and receiving application data. In some examples,
computing device 6 may establish a data connection auto-




US 11,323,492 B2

13

matically in response to receiving the first and second
notifications or in response to determining that the first and
second notifications match. In some examples, connection
module 74 may establish a first data connection between
computing device 6 and the first mobile computing device
and a second data connection between computing device 6
and the second mobile computing device. In at least some
examples, these one or more data network connections are
through a second network different from the first network
connecting the mobile computing devices through a phone
call. In some examples, the one or more data network
connections are through the second network over which the
mobile computing devices sent notification/messaging mod-
ule 70 first and second notifications, e.g., network 12. In
other examples, the data network connections are over a
third network that 1s diflerent from both the first and second
networks. Such a third network may be a network similar to
network 14 as described with respect to FIG. 1. In other
examples, connection module 74 may direct the first and
second mobile computing devices to establish a data con-
nection between the devices. That 1s, instead of connection
module 74 establishing the data connection, the mobile
computing devices may establish the data connection. The
one or more data connections may allow the mobile com-
puting devices and computing device 6 to each exchange
application data.

In some examples, before various devices (e.g., the first
and second mobile computing devices and computing device
6) exchange application data, notification/messaging mod-
ule 70 may send a message to each of first and second mobile
computing devices indicating that the mobile computing
devices are able to exchange application data. Accordingly,
notification/messaging module 70 may send a first message
to the first mobile computing device. In some examples, this
first message may be sent through a first data connection via
the second network. Notification/messaging module 70 may
also send a second message to the second mobile computing
device through a second data connection via the second
network. The first and second messages may indicate that
the mobile computing devices may exchange application
data such as contact information or photographs/image data.
Notification/messaging module 70 may first send the mes-
sages and application data to communication units 44 via
communication channels 50. Communication units 44 may
then send the messages and application data to the mobile
computing devices via established data connections between
computing device 6 and the mobile computing devices.

According to some techniques of the present disclosure,
before establishing any data connections with the first and
second mobile computing devices, or directing the mobile
computing devices to establish a data connection, gateway
module 72 may perform one or more gateway checks. For
example, before establishing any data connections, gateway
module 72 may check to see 1f the each of the first and
second mobile computing devices contains an 1dentifier
(c.g., a phone number or device identifier) of the other
respective mobile computing device within a contact list.
According to such examples, gateway module 72 may only
establish a respective data connection with the mobile
computing devices, or direct the mobile computing devices
to establish a data connection, 1t each of the mobile com-
puting devices has a contact list containing an identifier of
the other respective mobile computing device.

In some examples, one of the gateway checks includes
determining whether one of the first and second mobile
computing devices 1s associated with a block list of one of
the other respective mobile computing devices. A block list
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may include a list of mobile computing device 1dentifiers,
¢.g., phone numbers, device identification numbers, and the
like. Accordingly, gateway module 72 may determine
whether one of first and second mobile computing devices 1s
associated with a block list of one of the other respective
mobile computing devices. In some examples, 1 gateway
module 72 determines that one of the first or second mobile
computing devices 1s included 1n a block list of the other
mobile computing device, gateway module 72 may refrain
from establishing a data connection with or between each of
the first and second mobile computing devices. In some
examples, gateway module 72 may store block lists within
storage devices 60, such as in account data 90. In other
examples, computing devices 6 may request a block list
from each of the first and second mobile computing devices.

In other examples, gateway module 72 (e.g., through
notification/messaging module 70 and/or communication
units 44) may send a message to each of the first and second
mobile computing devices. In some examples, the mobile
computing devices may display the message, or another
message generated locally on the mobile computing devices.
The displayed message may allow a mobile computing
device user to select one or more options. The one or more
options may indicate whether to allow establishment of a
data connection. According to such examples, connection
module 74 may not establish any data connections until
gateway module 72 has received an indication from each
mobile computing device allowing computing device 6 to
establish data connections between computing device 6 and
the mobile computing devices.

According to other examples, gateway module 72 may be
configured to send application data received from another
device, such as the first or second mobile computing
devices. According to such examples, even after one or more
data connections has been established, gateway module 72
may determine not to transmit some or all of recerved
application data to the receiving mobile computing device.
For example, gateway module 72 may perform one or more
virus scans on any received application data before sending
the application data to one of the first or second mobile
computing devices. As one example, after receiving appli-
cation data from a first mobile computing device intended
for the second mobile computing device, gateway module
72 may detect the presence of malicious software within the
application data received from the first mobile computing
device, such as through positive 1dentification during the
virus scan. Gateway module 72 may determine not to send
the received application data to the second mobile comput-
ing device 1n this example.

According to other examples, gateway module 72 may be
configured according to one or more censorship settings. For
example, gateway module 72 may be configured to refrain
from sending any received application data that includes
certain types of pictures (e.g., potentially oflensive pictures)
or application data containing certain words. In some
instances, users of the mobile computing devices may con-
figure such censorship preferences individually for their
respective mobile computing devices. In such examples,
prior to sending application data to a particular mobile
computing device, gateway module 72 may receive any
censorship preferences from the receiving mobile comput-
ing device and process the received application data accord-
ing to these censorship preferences. If gateway module 72
identifies any violations of the received censorship settings,
gateway module 72 may not send the received application
data to the receiving mobile computing device.
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Once connection module 74 has established one or more
data connections between computing device 6 and the first
and second mobile computing devices, the mobile comput-
ing devices may exchange application data. In some
examples, the mobile computing devices may exchange
application data directly via one or more network connec-
tions. For example, the first and second mobile computing,
devices may exchange data over network 14. In other
examples, the mobile computing devices may exchange
application data proxied through computing device 6. For
example, a first mobile computing device (e.g., mobile
computing device 2) may send application data to connec-
tion module 74 via an established data connection. In some
examples, communication units 44 may receive in the
incoming application data. Communication units 44 may
then send the application data to one or more devices or
modules of computing device 6 via communication channels
50. In some examples, communication units 44 send the
application data to connection module 74. Connection mod-
ule 74 may then send the received application data to a
second mobile computing device (e.g., mobile computing
device 4) via a different data connection that has been
established with this second mobile computing device. In
some examples connection module 74 may send the appli-
cation data back to communication units 44 via communi-
cation channels 50. Communication units may then send the
application data to the second mobile computing device via
an established data connection. In some examples, both data
connections utilize the same network, e.g., network 12.
Additionally, as described with respect to gateway module
72, one or more gateway checks may be performed before
the application data 1s sent to the second mobile computing
device.

In some examples, users of the first and second mobile
computing devices may have associated online profiles or
accounts that may contain application data stored on remote
devices, such as computing device 6. For example, comput-
ing device 6 may store account data (e.g., user names and
passwords) 1n storage devices 60 1n account data 90. Addi-
tionally, computing device 6 may store application data
associated with the profiles or accounts 1n account data 90 or
application data 92. In such examples, computing device 6
in FIG. 2 and connection module 74 may receive a command
from a first mobile computing device 1nstructing computing
device 6 and connection module 74 to send stored applica-
tion data associated with a profile or account to a second
mobile computing device. For example, commumnication
units 44 may receive a command from a first mobile
computing device instruction computing device 6 to send
application data to a second mobile computing device.
Communication units 44 may send the command to other
devices and modules of computing device 6, including
connection module 74, via communication channel 50.
Accordingly, connection module 74 may then retrieve appli-
cation data specified 1n the command from storage devices
60. For example, connection module 74 may retrieve appli-
cation data from account data 90 or application data 92 via
communication channels 50. Connection module 74 may
then send the retrieved application data to communication
units 44, where communication units 44 then send the
application data to the second mobile computing device via
an established data connection. In other examples, comput-
ing device 6 and connection module 74 may request the
application data specified by the command from one or more
other computing devices (not shown), if computing device 6
does not have stored the specified application data. After
receiving the requested data, connection module 74 may
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send the application data to communication umts 44 via
communication channels 30 for sending to the second
mobile computing device.

According to some techniques of the present disclosure,
connection module 74 may continue to exchange application
data after the phone call between the first and second mobile
computing devices has terminated. For example, after estab-
lishing one or more data connections, connection module 74
may receive, from a first mobile computing device (e.g.,
mobile computing device 2), application data, or instructions
to send stored application data to a second mobile comput-
ing device (e.g., mobile computing device 4). Once the
application data and/or 1nstructions have been received from
the first mobile computing device, connection module 74
may begin to send the specified application data to the
second mobile computing device. This data transfer 1s
independent of the phone call between the first and second
mobile computing devices. For example, connection module
74 may begin to transfer the application data and, in the
process of transierring the data, the first and second mobile
computing devices may imndependently terminate their phone
call. However, connection module 74 will continue to trans-
ter the specified application data until all of the application
data has been transferred. In other examples, the established
data connections(s) may further persist after the phone call
between the first and second mobile computing devices has
terminated. In such examples, connection module 74 may
receive application data to send or instructions to send stored
application data after the phone call has ended. In these
examples, connection module 74 may not, 1n some
instances, even have imtiated the application data transfer
until after the phone call between the first and second mobile
computing devices has ended.

In still other examples, connection module 74 may
receive application data and/or instructions to send stored
application data concurrently with a phone call between the
mobile computing devices, but may delay transferring the
application data until after the phone has terminated (e.g.,
alter computing device 6 and/or connection module 74
receive one or more notifications from one or more of the
first and second mobile computing devices indicating that
the phone call between these mobile computing devices has
ended).

As described with respect to FIG. 2, notification/messag-
ing module 70, gateway module 72, and connection module
74 have been described separately and as performing sepa-
rate Tunctions. However, 1n some examples, the described
functions may be performed by additional or fewer modules.
In addition, the functionality as described with respect to
modules 70, 72, and 74 may be part of, or implemented by,
one or more of application modules 80A-80N. In other
examples, the functionality of modules 70, 72, and 74 may
be part of an operating system of computing device 6. The
operating system, 1n performing functions similar to mod-
ules 70, 72, and 74 and other functions, may interact with
one or more application modules 80A-80N, for example
through communication channels 50.

FIG. 3 1s a block diagram illustrating an example of one
of the mobile computing devices 2 and 4 shown 1n FIG. 1,
in according with one or more aspects of the present
disclosure. FIG. 3 illustrates only one particular example of
mobile computing devices 2 and 4 as shown 1n FIG. 1, and
many other examples of mobile computing devices 2 and 4
may be used in other instances. The example mobile com-
puting device shown 1n FIG. 3 1s mobile computing device

2.
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In FIG. 3, mobile computing device 2 includes one or
more processors 140, one or more mput devices 142, one or
more communication units 144, one or more output devices
146, one or more storage devices 160, and user interface
(UD) device 148. Storage devices 160, in one example,
further include Ul module 162, notification module 164,
data exchange module 166, voice communication module
168, application modules 180A-180N, account data 190, and
application data 192. Each of components 140, 142, 144,
146, 148, and 160 may be interconnected (physically, com-
municatively, and/or operatively) for inter-component com-
munications. In some examples, communication channels
150 may include a system bus, a network connection, an
inter-process communication data structure, or any other
method for communicating data. As one example 1n FIG. 3,
components 140, 142, 144, 146, 148, and 160 may be
coupled by one or more communication channels 150. Ul
module 162, notification module 164, data exchange module
166, voice communication module 168, and application
modules 180A-180N may also communicate information
with one another as well as with other components 1n mobile
computing device 2.

Processors 140, in one example, are configured to imple-
ment functionality and/or process 1nstructions for execution
within mobile computing device 2. For example, processors
140 may be capable of processing instructions stored in
storage device 160. Examples of processors 140 may
include, any one or more of a microprocessor, a controller,
a digital signal processor (DSP), an application specific
integrated circuit (ASIC), a field-programmable gate array
(FPGA), or equivalent discrete or integrated logic circuitry.

One or more storage devices 160 may be configured to
store information within mobile computing device 2 during
operation. Storage device 160, 1 some examples, 1s
described as a computer-readable storage medium. In some
examples, storage device 160 1s a temporary memory, mean-
ing that a primary purpose ol storage device 160 1s not
long-term storage. Storage device 160, in some examples, 1s
described as a volatile memory, meaning that storage device
160 does not maintain stored contents when the computer 1s
turned off. Examples of volatile memories include random
access memories (RAM), dynamic random access memories
(DRAM), static random access memories (SRAM), and
other forms of volatile memories known 1n the art. In some
examples, storage device 160 1s used to store program
instructions for execution by processors 140. Storage device
160, 1n one example, 1s used by software or applications
running on mobile computing device 2 (e.g., data exchange
module 166) to temporarily store information during pro-
gram execution.

Additionally, the one or more storage devices 160 may
include application modules 180A-180N and store account
data 190 and application data 192. Application modules
180A-180N (collectively, “applications 180”) may include
functionality to perform any variety of operations. Applica-
tions 180 may execute functions for a specific application,
such as a text application, photo viewer, social networking
service, video application, email application, word proces-
sor, spreadsheet, web browser, multimedia player, server
application, 1mage capture application, audio application,
and the like.

As described with respect to FIG. 3, Ul module 162,
notification module 164, and data exchange module 166, and
voice communication module 168 have been described
separately and as performing separate functions. However,
in some examples, the described functions may be per-
formed by additional or fewer modules. In addition, the
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functionality as described with respect to modules 162, 164,
166, and 168 may be part of, or implemented by, one or more
of application modules 180A-180N. In other examples, the
functionality of modules 162, 164, 166, and 168 may be part
of an operating system of mobile computing device 2. The
operating system, in performing functions similar to mod-
ules 162, 164, 166, and 168 and other functions, may interact
with one or more application modules 180A-180N, for
example through communication channels 150.

In various 1nstances, the other various modules or devices
and one or more of applications 180 may exchange data. For
example, data exchange module 166 may send a request for
executed operation data to one of applications 180 (e.g.,
application 180A). In response, application 180A retrieves
information based on the request and sends the retrieved
information to data exchange module 166. In general, each
of applications 180 may retrieve information based on the
request and send any 1dentified information to data exchange
module 166. Account data 190 may comprise one or more
user profiles. For example, a user may create a profile with
a username and password. In some example, a user may
store data associated with a created profile on mobile
computing device 2. The stored data may be represented by
application data 192. In some examples, application data
192 also includes information stored by applications 180.

Storage devices 160, 1n some examples, also include one
or more computer-readable storage media. Storage devices
160 may be configured to store larger amounts of informa-
tion than volatile memory. Storage devices 160 may further
be configured for long-term storage of information. In some
examples, storage devices 160 include non-volatile storage
clements. Examples of such non-volatile storage elements
include magnetic hard discs, optical discs, floppy discs, flash
memories, or forms of electrically programmable memories
(EPROM) or electrically erasable and programmable (EE-
PROM) memories.

Mobile computing device 2, in some examples, also
includes one or more communication units 144. Mobile
computing device 2, 1n one example, utilizes communication
unit 144 to communicate with external devices via one or
more networks, such as one or more wireless networks.
Communication unit 144 may be a network interface card,
such as an FEthernet card, an optical transceiver, a radio
frequency transceiver, or any other type of device that can
send and receive information. Other examples of such
network interfaces may include Bluetooth, 3G, 4G, and
WiF1 radios as well as Universal Serial Bus (USB). In some
examples, mobile computing device 2 utilizes communica-
tion unit 144 to wirelessly communicate with an external
device such as a server.

Mobile computing device 2, in some examples, also
includes one or more iput devices 142. Input device 142, 1n
some examples, 1s configured to receive mput from a user
through tactile, audio, or video feedback. Examples of input
device 142 include a presence-sensitive input device, a
mouse, a keyboard, a voice responsive system, video cam-
era, microphone or any other type of device for detecting a
command from a user. In some examples, a presence-
sensitive mput device icludes a presence-sensitive display,
such as a touch-sensitive display.

Mobile computing device 2, 1n some examples, may also
include one or more output devices 146. Output device 146,
in some examples, 1s configured to provide output to a user
using tactile, audio, or video stimuli. Output device 146, in
one example, includes a presence-sensitive display, a sound
card, a video graphics adapter card, or any other type of
device for converting a signal into an appropriate form
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understandable to humans or machines. Additional examples
of output device 146 include a speaker, a cathode ray tube
(CRT) monitor, a liquid crystal display (LCD), or any other
type of device that can generate intelligible output to a user.
In some examples, Ul device 148 may include functionality
of mnput device 142 and/or output device 146. In the example
of FIG. 2, Ul device 148 may be a touch-sensitive display.

In some examples, Ul device 148 may include function-
ality of mput devices 142 and/or output devices 146. In the
example of FIG. 2, Ul device 148 may be or may include a
presence-sensitive display. In some examples, a presence-
sensitive display may detect an object at and/or near the
presence-sensitive display. As one example range, a pres-
ence-sensitive display may detect an object (e.g., input unit),
such as a finger or stylus that 1s within two inches or less of
the presence-sensitive display. The presence-sensitive dis-
play may determine a location (e.g., an (X,y) coordinate) of
the presence-sensitive display at which the object was
detected. In another example range, a presence-sensitive
display may detect an object six inches or less from the
presence-sensitive display and other example ranges are also
possible. The presence-sensitive display may determine the
location of the display selected by a user’s finger using
capacitive, inductive, and/or optical recognition techniques.
In some examples, presence-sensitive display provides out-
put to a user using tactile, audio, or video stimuli as
described with respect to output device 146. In the example
of FIG. 2, UI device 148 presents a user interface, and other
vartous functions and applications executing on mobile
computing device 2 at the presence-sensitive display of Ul
device 148.

As shown in FIG. 3, mobile computing device 2 may
include Ul module 162. Ul module 162 may perform one or
more functions to receive input, such as user put or
network data, and send such input to other components
associated with mobile computing device 2, such as Ul
device 148. For example, Ul module 162 may determine
user mput performed by a user at Ul device 148. Ul module
162 may also receive data from components associated with
mobile computing device 2, such as applications 180. Using,
the data, Ul module 162 may cause other components
associated with mobile computing device 2, such as Ul
device 148, to provide output based on the data. For
instance, Ul module 162 may receive data from applications
180 that causes Ul device 148 to modily an outputted
graphical user iterface (GUI), including brightness level
and/or contrast level.

Ul module 162 may be implemented 1n various ways. For
example, Ul module 162 may be implemented as a down-
loadable or pre-installed application or “app.” In another
example, Ul module 162 may be implemented as part of a
hardware unit of mobile computing device 2. In another
example, Ul module 162 may be implemented as part of an
operating system of mobile computing device 2.

Mobile computing device 2 may include noftification
module 164. Notification module 164, 1n some examples, 1s
configured to send and receive data to an external device,
such as through communication units 144. Some example
data that notification module 164 may send and receive
include first or second notifications and first or second
messages.

Mobile computing device 2 may also include data
exchange module 166. Data exchange module 166 1s con-
figured to send application data to external devices, such as
through communication units 144. In some examples, data
exchange module 166 1s configured to send a command to an
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external device to send application data stored on the
external device to another mobile computing device (e.g.,
mobile computing device 4).

Mobile computing device 2 may include voice commu-
nication module 168. Voice communication module 168 1s
configured connect to telephony networks and to receive
voice mformation input, for example from 1mput device 142,
and send that that voice information to another mobile
computing device. Voice communication module 168 may
also receive voice mformation from communication units
144 and send the voice information to output device 146. In
this manner, mobile computing device 2, through voice
communication module 168 and other devices and modules,
1s configured to perform phone calls.

In accordance with techniques of this disclosure, notifi-
cation module 164 may send and receive data, such as
notifications and messages, through communication units
144. For example, notification module 164 may generate a
notification and communicate the notification with commu-
nication units 144 via communications channels 150. Com-
munication units 144 may then send the notification to other
devices and modules of mobile computing device 2, or to
devices external to mobile computing device 2. In other
examples, communication units 144 may receive one or
more messages from a device external to mobile computing
device 2. Communication units 144 may then communicate
the message with notification module 166, for example
through communication channels 150.

For example, mobile computing device 2 may be config-
ured to connect to a first network, such as a telephony
network. In some examples the first network 1s a telephony
network which may conduct voice information, for example
during a phone call. In some examples, the first network may
be network 10 of FIG. 1. Accordingly, voice communication
module 168 may be configured to connect mobile computing
device 2 to the first telephony network and send and receive
voice information to and from another mobile computing
device during a phone call.

After establishing a phone call with another mobile com-
puting device, notification module 164 may generate a
notification. This notification may include unique 1dentifiers
that 1dentify both mobile computing devices engaged in the
phone call. For example, the unique identifiers may be the
phone numbers or representations of the phone numbers
(e.g., “hashes” of the phone numbers, as will be described 1n
turther detail below) associated with the mobile computing
devices, or other unique identifiers that may be a represen-
tation of other numbers or device identifiers. In some
examples, the notification may be encrypted. Accordingly,
notification module 164 may generate a hash of the notifi-
cation using an encryption algorithm.

Notification module 164 may communicate this notifica-
tion to communication units 144, which may send the
notification to an external device. Notification module 164
may communication the notification via communications
channels 150. Communication units 144 may send this
notification over a second network, diflerent from the first
telephony network, which 1s capable of transmitting appli-
cation data. In some examples, this second network 1is
network 12 or network 14 of FIG. 1. In some examples, the
notification 1s an indication that mobile computing device 2
has established a phone call with another mobile computing
device. In other examples, the notification may indicate that
mobile computing device 2 i1s attempting to establish a
phone call with another mobile computing device. Commu-
nication umts 144 may send the notification to a third
computing device, e.g., a computing device different from
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the two mobile computing devices. In some examples, the
third computing device may be computing device 6 as
described herein with respect to FIGS. 1 and 2. In this
manner, mobile computing device 2 may communicate to
one or more other devices that mobile computing device 2
has established, or 1s attempting to establish, a phone call
with another mobile computing device.

In some examples, notification module 164 may also
receive one or more messages. For example, after sending,
the one or more communications, notification module 164
may receive one or more messages from one or more
external computing devices that indicate that mobile com-
puting device 2 may exchange data with the other mobile
computing device associated with the phone call. For
example, communication units 144 may receive a message
and communicate the message to other devices and modules
of mobile computing device 2, including notification module
164, via communications channels 150. In some examples,
the message may indicate that mobile computing device 2 1s
now connected through a third network, different from the
first telephony network, where the third network 1s a net-
work capable of communicating application data. In some
examples, the third network i1s the same network as the
second network via which mobile computing device 2 sent
the notification, such as network 12 of FIG. 1. In other
examples, the third network 1s an additional network distinct
from either of the first telephony network and the second
network, such as network 14 of FIG. 1

In some examples, the message may indicate computing,
device 6 15 attempting to establish a data connection with
mobile computing device 2 or between mobile computing
device 2 and another mobile computing device, e.g., mobile
computing device 4. In such examples, notification module
164 may send a query to Ul device 148. Ul device 148 may
display the query or a related message to mobile computing
device 2 user. The query or other message may include one
or more options indicating whether to allow computing
device 6 to establish one or more data connections. For
example, the user may select one or more options displayed
on by Ul device 148. Ul device 148 may communicate the
user selection to the other modules and devices of mobile
computing device 2, including notification module 164, via
communications channels 150. Notification module 164
may then send the user selection to the one or more external
computing devices.

In some examples, instead of receiving a message 1ndi-
cating that mobile computing device 2 may now exchange
data with the other mobile computing device engaged 1n the
phone call, e.g., mobile computing device 4, the message
may direct mobile computing device 2 to establish a data
connection with the other mobile computing device. For
example, after recerving a message, data exchange module
166 may establish a data connection over a network capable
of transmitting application data with the other mobile com-
puting device engaged 1n the phone call, for example net-
works 12 and/or 14 as described i FIG. 1. In some
examples, data exchange module 166 may not establish any
data connections unless data exchange module 166 has
received one or more signals from the other external devices,
¢.g., mobile computing device 4 or computing device 6,
indicating one or more users of the other one or more
external devices accept data exchange module 166 estab-
lishing one or more data connections.

Once mobile computing device 2 and the other mobile
computing device are connected through a data connection,
data exchange module 166 may send and receive application
data. For example, a user may direct to mobile computing
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device 2, such as through Ul device 148, to send certain
application data to the other mobile computing device. Data
exchange module 166 may then retrieve the specified appli-
cation data from storage device 160 and send the application
data to communication units 144 for communication to the
other mobile computing device (e.g., mobile computing
device 4). In some examples, instead of sending the appli-
cation data directly to the other mobile computing device,
data exchange module 166 may instead send the application
data first to an external device (e.g., an external device like
computing device 6). In still other examples, data exchange
module 166 may send a command to an external device
directing the external device to send application data stored
on or accessible by the external device to the other mobile
computing device.

According to some aspects of the present disclosure,
betfore receiving a message indicating that mobile comput-
ing device 2 and the other mobile computing device engaged
in the phone call may exchange application data, mobile
computing device 2 may recerve a contact list query. For
example, an external device, belore establishing a data
connection between the two mobile computing devices, may
request that an identifier of the other mobile computing
device 1s present 1n a contact list of mobile computing device
2. Mobile computing device 2 may store a contact list 1n
storage device 160, such as 1n application data 192. Accord-
ingly, nofification module 164 may receive the identifiers
stored 1n the contact list from storage device 160 and may
determine i1 the identifier of the other mobile computing
device matches an entry in the contact list. Notification
module 164 may then send this determination back to the
external device. In some examples, the external device may
not establish the data connection between the two devices
unless the identifier of the other mobile computing device 1s
present 1n the contact list of mobile computing device 2.

In some examples, an external device may request a block
list from mobile computing device 2. A block list may
include a list of mobile computing device i1dentifiers, e.g.,
phone numbers, device identification numbers, and the like.
Accordingly, the external device may determine whether
mobile computing device 2 includes the identifier associated
with the other mobile computing device within a block. In
some examples, 11 the external device determines that
mobile computing device 2 does include the other mobile
computing device identifier mn a block list, the external
device may refrain from establishing a data connection with
mobile computing device 2 or between each of mobile
computing devices 2 and the other mobile computing
device. In some examples, mobile computing device 2 may
store block lists within storage devices 160, such as 1n
account data 190.

Also according to aspects of the present disclosure, before
receiving application data, mobile computing device 2 may
receive a request for one or more censorship settings. For
example, mobile computing device 2 may store one or more
censorship settings in storage device 160, such as 1n account
data 190 or application data 192. The censorship settings
may indicate one or more of a variety of data a user of
mobile computing device 2 may desire not to receive. For
example, the censorship settings may indicate that a user
does not want to receive certain types of pictures (e.g.,
potentially offensive pictures) or application data containing,
certain words. Accordingly, notification module 164 may
retrieve the censorship settings from storage device 160 and
send the retrieved censorship settings to the requesting
device.
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In some examples, the exchange of application data may
occur after the phone call between mobile computing device
2 and the other mobile computing device has ended. For
example, data exchange module 166 may receive direction
to send application data to the other mobile computing
device while the mobile computing devices are engaged 1n
a phone call. In some examples, data exchange module 166
may 1nitiate sending the application data concurrently with
the phone call, but the data exchange may continue after the
phone call has terminated. In other examples, data exchange
module 166 not receive the direction during the phone call,
but data exchange module 166 may not 1nitiate sending the
application data until after the phone call between the two
mobile computing devices has terminated.

Although a variety of functions described herein have
been described separately, with respect to mobile computing
device 2 and computing device 6, each of the functions of
computing device 6 may be performed by another mobile
computing device. For example, instead of computing
device 6 receiving the first and second notifications, one or
both of the mobile computing devices engaged in the phone
call may both send and receive such notifications. Further,
one or both of the mobile computing devices may perform
the matching function as described with respect to comput-
ing device 6. The mobile computing devices may further
generate and send the described messages and establish data
connections directly without imvolvement of computing
device 6. The description of computing device 6 performing
these and other functions 1s only representative of a subset
of the contemplated embodiments.

FIG. 4 1s a conceptual diagram illustrating an example
user interface (Ul) provided by a mobile computing device,
in accordance with one or more aspects of the present
disclosure. FIG. 4 shows an example mobile computing
device 200 with display 205 (e.g., a presence-sensitive
display). Mobile computing device 200 may be one example
of mobile computing device 2 and/or mobile computing
device 4. The displayed Ul may represent one example of
the Ul displayed by mobile computing device 200 after a
data connection has been established with another mobile
computing device based on a phone call. As described with
respect to FIG. 1, after the data connection has been estab-
lished, a mobile computing device may present one or more
additional features to a mobile computing device user. For
example, computing devices 6 of FIG. 1 may receive {first
and second notifications from each of mobile computing
devices 2 and 4. Based on the notifications, computing
devices 6 may establish a data connection between comput-
ing devices 6 and each of mobile computing devices 2 and
4. In some examples, computing devices 6 may establish a
first data connection with a first one of mobile computing
devices 2 and 4 and a second data connection with a second
one of mobile computing devices 2 and 4. In response to
receiving a message from computing devices 6, each of
mobile computing devices 2 and 4 may display the one or
more additional features as described below. Accordingly,
the data exchange associated with the additional features
may occur aiter a data connection has been established.

FIG. 4 may represent some of those possible additional
teatures. For example, as shown, display 210 may partition
the Ul into four regions: region 210; region 220; region 230;
and region 240. The top-most region, region 210, depicts a
video camera symbol. IT a user were to select region 210,
mobile computing device 200 may nitiate a data exchange
with the other mobile computing device. (For example, i
display 205 comprises a presence-sensitive display, the user
may select region 210 by touching a portion of display 205
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that corresponds with region 210. In particular, the portion
of display 205 may correspond with an area of the UI
associated with the video camera symbol.) In one example,
il a user selects region 210, the mobile computing devices
may begin a video call.

If a user were to select region 220, mobile computing
device 200 may display a list of contacts that a user may
select. Upon selection of one or more of the contacts, mobile
computing device 200 may imtiate an application data
transier sending the selected contacts to the other mobile
computing device. If a user were to select region 230, mobile
computing device 200 may imtiate an application data
transier sending the selected location of mobile computing
device 200 to the other mobile computing device. If a user
were to select region 240, mobile computing device 200 may
display a list of pictures that a user may select. Upon
selection of one or more of the pictures, mobile computing
device 200 may initiate an application data transfer sending
the selected pictures to the other mobile computing device.
The examples described with respect to FIG. 3 should be
understood to be non-limiting. Mobile computing device
200 may display other data transfer features with respect to
other types of application data.

In accordance with techniques of the present disclosure,
mobile computing device may transfer some or all of the
selected application data after a phone call between mobile
computing device 200 and a second mobile computing
device has terminated. For example, a user may select one
or more of the regions of mobile computing device 200 and
select to send application data to a second mobile computing
device while the mobile computing devices are engaged 1n
a phone call. In some examples, mobile computing device
200 may not 1nitiate the transfer of the selected application
data until after the phone call between the mobile computing
devices has ended. In other examples, mobile computing
device 200 may mitiate the transfer of application data
during the phone call, but may continue the transfer after the
phone call has terminated. In still other examples, the data
connection between mobile computing device 200 and the
other mobile computing device may persist after the phone
call between the two devices has terminated. In such
examples, a user may select one of the regions shown 1n
FIG. 4 and select application data to transier after the phone
call has ended. Accordingly, mobile computing device 200
may initiate and transier the application data entirely after
the phone call has ended.

According to at least one example, when a user selects
region 220 and one or more contacts via Ul device 148. Ul
device 148 may be in communication with Ul module 164,
and Ul module 164 may receirve the selection mputs. Ul
module 164 may send the received input selections to one or
more other devices or modules of mobile computing device
200, for example via communications channels 150. Data
exchange module 164 may receive the mput selections from
Ul module 164 via communications channels 150. Data
exchange module 166 may then retrieve the selected con-
tacts from storage devices 160 and application data 192. In
some examples, data exchange module 166 may communi-
cate with application modules 180A-180N, and application
modules 180A-180N may retrieve the selected contacts from
application data 192 and then send the retrieved contacts to
data exchange module 166. Finally, data exchange module
166 may then send the contacts to communication units 144
for communication with an external computing device, such
as mobile computing device 4.

FIG. 5 1s a flow chart illustrating an example operation of
one or more computing devices, according to one or more
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techniques of the present disclosure. For purposes of 1llus-
tration only, the example operations are described below
within the context of computing devices 6 and mobile
computing devices 2, as shown i FIGS. 1, 2, and 3.

In the example of FIG. 5, one or more computing devices
6 may receive a first notification from a first mobile com-
puting device (e.g., mobile computing device 2) (300).
Computing devices 6 may further receive a second notifi-
cation from a second mobile computing device (e.g., mobile
computing device 4) (310). After receiving the first and
second notifications, computing devices 6 may compare the
first and second notifications and, based on this comparison,
determine that the first mobile computing device has initi-
ated a phone call with the second mobile computing device
(320). For example, computing devices 6 may determine
that the first and second notifications match and, based on
this determination, may determine that the first and second
mobile computing devices are engaged 1n a phone call.

After determining that the first mobile computing device
has 1mitiated a phone call with the second mobile computing
device, computing devices 6 may send a first message to the
first mobile computing device using a first data connection
(340). The message may indicate that the first and second
mobile computing devices are able to exchange data. Addi-
tionally, computing devices 6 may send a second message to
the second mobile computing device using a second data
connection (350). Accordingly, the message may indicate
that the first and second mobile computing devices are able
to exchange data.

According to techmiques of the present disclosure, 1n
some examples, after determining that the first mobile
computing device has initiated a phone call with the second
mobile computing device, computing devices 6 may auto-
matically establish a first data connection between comput-
ing devices 6 and the first mobile computing device and a
second data connection between computing devices 6 and
the second mobile computing device. In some examples,
computing devices 6 may automatically establish the con-
nection before sending the first and second messages. In
other examples, computing devices 6 may direct the first and
second mobile computing devices to establish one or more
data connections. For example, computing devices 6 may
direct the first and second mobile computing devices to
establish a data connection between the two mobile com-
puting devices. In other examples, computing devices 6 may
direct the first mobile computing device to establish a first
data connection between the first mobile computing device
and computing devices 6 and the second mobile computing
device to establish a second data connection between the
second mobile computing device and computing devices 6.
In some examples, computing devices 6 may automatically
establish the first and second data connections or instruct the
first and second mobile computing devices to automatically
establish the one or more data connections.

According to techniques of the present disclosure, 1n
some examples, after determining that the first mobile
computing device has initiated a phone call with the second
mobile computing device and sending first and second
messages to the first and second mobile computing devices,
respectively, computing devices 6 may further receive appli-
cation data from a {first one of the first and second mobile
computing devices. Computing devices 6 may then send the
application data to the second one of the first and second
mobile computing devices.

According to techmiques of the present disclosure, 1n
some examples, after determining that the first mobile
computing device has initiated the phone call with the
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second mobile computing device, computing devices 6 may
receive a command from a first one of the first and second
mobile computing devices. In some examples, the command
instructs computing devices 6 to provide application data
stored by computing devices 6 to a second, different one of
the first and second computing devices. Computing devices
6 may further retrieve stored application data and send the
retrieved application data to the second one of the first and
second mobile computing devices.

According to techniques of the present disclosure, 1n
some examples, mobile computing devices 2 and 4 are each
configured to imtiate and receive phone calls via a first
network, such as network 10, and computing devices 6 1s
configured to send and receive application data, including
the first and second messages and the first and second
notifications, via a second network that 1s distinct from the
first network, such as network 12.

According to techniques of the present disclosure, 1n
some examples, prior to sending the first and second mes-
sages, computing devices 6 may perform one or more
gateway checks. One example gateway check comprises
determining whether at least one of the first mobile com-
puting device and the second mobile computing device has
previously mitiated a threshold number of phone calls to
other mobile computing device within a predetermined time
period. Another example gateway check comprises deter-
mining whether one of the first mobile computing device or
the second mobile computing device 1s associated with a
block list of the respective other first or second mobile
computing device, wherein the block list comprises a list of
mobile computing device 1dentifiers, and wherein the at least
one computing device refrains from establishing a data
connection with any mobile computing device whose 1den-
tifier 1s included in the block list.

According to techniques of the present disclosure, 1n
some examples, the first notification comprises a first hashed
identifier, and the second notification comprises a second
hashed i1dentifier. In such examples, computing devices 6
may compare the first and second hashed 1dentifiers and, in
response to determining that the first and second hashed
identifiers match, sending, by the at least one computing
device, the first and second messages to the respective first
and second mobile computing devices.

The techniques described in this disclosure may be imple-
mented, at least 1n part, in hardware, software, firmware, or
any combination thereof. For example, various aspects of
the described techniques may be implemented within one or
more processors, including one or more microprocessors,
digital signal processors (DSPs), application specific inte-
grated circuits (ASICs), field programmable gate arrays
(FPGASs), or any other equivalent integrated or discrete logic
circuitry, as well as any combinations of such components.
The term “processor” or “processing circuitry” may gener-
ally refer to any of the foregoing logic circuitry, alone or 1n
combination with other logic circuitry, or any other equiva-
lent circuitry. A control unit including hardware may also
perform one or more of the techniques of this disclosure.

Such hardware, soitware, and firmware may be imple-
mented within the same device or within separate devices to
support the various techmques described 1n this disclosure.
In addition, any of the described units, modules or compo-
nents may be implemented together or separately as discrete
but 1nteroperable logic devices. Depiction of diflerent fea-
tures as modules or units 1s mtended to highlight different
functional aspects and does not necessarily imply that such
modules or units must be realized by separate hardware,
firmware, or soltware components. Rather, functionality
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associated with one or more modules or units may be
performed by separate hardware, firmware, or software
components, or integrated within common or separate hard-
ware, firmware, or software components.

The techniques described 1n this disclosure may also be
embodied or encoded 1n an article of manufacture including
a computer-readable storage medium encoded with 1nstruc-
tions. Instructions embedded or encoded in an article of
manufacture including a computer-readable storage medium
encoded, may cause one or more programmable processors,
or other processors, to implement one or more of the
techniques described herein, such as when instructions
included or encoded in the computer-readable storage
medium are executed by the one or more processors. Com-
puter readable storage media may include random access
memory (RAM), read only memory (ROM), programmable
read only memory (PROM), erasable programmable read
only memory (EPROM), electronically erasable program-
mable read only memory (EEPROM), flash memory, a hard
disk, a compact disc ROM (CD-ROM), a tloppy disk, a

cassette, magnetic media, optical media, or other computer
readable storage media. In some examples, an article of
manufacture may include one or more computer-readable
storage media.

A computer-readable storage medium comprises a non-
transitory storage medium. The term “non-transitory” indi-
cates that the storage medium i1s not embodied 1n a carrier
wave or a propagated signal. In certain examples, a non-
transitory storage medium may store data that can, over
time, change (e.g., in RAM or cache).

Various examples have been described. These and other
examples are within the scope of the following claims.

What 1s claimed:

1. A method comprising:

accepting or 1mitiating, by a first mobile computing

device, a non-video voice call with a second mobile
computing device;

outputting, by the first mobile computing device and for

display at a display connected to the first mobile
computing device, an 1ndication of one or more types
of application data that may be exchanged with the
second mobile computing device, the indication of the
one or more types of application data including an
option for mitiating a video call with the second mobile
computing device;

receiving, by the first mobile computing device, an 1ndi-

cation of user mput selecting the option to nitiate the
video call; and

responsive to recerving the indication of the user input:

terminating the non-video voice call between the first
mobile computing device and the second mobile
computing device; and

exchanging, by the first mobile computing device and
with the second mobile computing device, applica-
tion data to support the video call, wherein at least a
portion of the application data to support the video
call 1s exchanged after the non-video voice call
between the first mobile computing device and the
second mobile computing device has terminated.

2. The method of claim 1, wherein exchanging the appli-
cation data comprises exchanging the application data
directly between the first mobile computing device and the
second mobile computing device.

3. The method of claim 1, wherein exchanging the appli-
cation data comprises exchanging the application data via at
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least one computing device that 1s different than the first
mobile computing device and the second mobile computing
device.

4. The method of claim 1, wherein outputting the indica-
tion comprises outputting the indication after initiating, by
the first mobile computing device, the non-video voice call
with the second mobile computing device.

5. The method of claim 1, wherein outputting the indica-
tion comprises outputting the indication after accepting, by
the first mobile computing device, the non-video voice call
from the second mobile computing device.

6. The method of claim 1, wherein outputting the indica-
tion comprises outputting the indication i1n response to
establishing, by the first mobile computing device, the
non-video voice call from the second mobile computing
device.

7. A mobile computing device comprising:

one or more communication units;

one or more processors; and

one or more modules operable by the one or more

Processors to:

accept or 1nitiate a non-video voice call with another
mobile computing device;

output, for display at a display connected to the mobile
computing device, an indication of one or more types
ol application data that may be exchanged with the
other mobile computing device, the indication of the
one or more types of application data including an
option for mitiating a video call with the other
mobile computing device;

receive an mdication of user mput selecting the option
to 1nitiate the video call; and
after recerving the indication of the user mnput:
terminate the non-video voice call between the
mobile computing device and the other mobile
computing device; and
exchange, with the other mobile computing device,
application data to support the video call, wherein
at least a portion of the application data to support
the video call 1s exchanged after the non-video
voice call between the mobile computing device
and the other mobile computing device has termi-
nated.

8. The mobile computing device of claim 7, wherein, to
exchange the application data, the one or more processors
are configured to exchange the application data directly
between the mobile computing device and the other mobile
computing device.

9. The mobile computing device of claim 7, wherein, to
exchange the application data, the one or more processors
are configured to exchange the application data via at least
one computing device that i1s different than the mobile
computing device and the other mobile computing device.

10. The mobile computing device of claim 7, wherein, to
output the indication, the one or more processors are con-
figured to output the indication after initiating, by the mobile
computing device, the non-video voice call with the other
mobile computing device.

11. The mobile computing device of claim 7, wherein, to
output the indication, the one or more processors are con-
figured to output the indication after accepting, by the
mobile computing device, the non-video voice call from the
other mobile computing device.

12. The mobile computing device of claim 7, wherein, to
output the indication, the one or more processors are con-
figured to output the indication 1n response to establishing,
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by the mobile computing device, the non-video voice call
from the other mobile computing device.

13. A non-transitory computer-readable storage medium
comprising instructions that, when executed, cause one or
more processors of a mobile computing device to:

accept or initiate a non-video voice call with another

mobile computing device;

output, for display at a display connected to the mobile

computing device, an indication of one or more types
of application data that may be exchanged with the
other mobile computing device, the indication of the
one or more types of application data including an
option for mitiating a video call with the other mobile
computing device;

receive an indication of user 1nput selecting the option to

initiate the video call; and

after recerving the indication of the user input:

terminate the non-video voice call between the mobile
computing device and the other mobile computing
device:; and

exchange, with the other mobile computing device,
application data to support the video call, wherein at
least a portion of the application data to support the
video call 1s exchanged after the non-video voice call
between the mobile computing device and the other
mobile computing device has terminated.

14. The non-transitory computer-readable storage
medium of claim 13, wherein the instructions that cause the
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one or more processors to exchange the application data
comprise instructions that cause the one or more processors
to exchange the application data directly between the mobile
computing device and the other mobile computing device.

15. The non-transitory computer-readable storage
medium of claim 13, wherein the instructions that cause the
one or more processors to output the indication comprise
instructions that cause the one or more processors to output
the indication after mmitiating, by the mobile computing
device, the non-video voice call with the other mobile
computing device.

16. The non-transitory computer-readable storage
medium of claim 13, wherein the instructions that cause the
one or more processors to output the indication comprise
instructions that cause the one or more processors to output
the indication after accepting, by the mobile computing
device, the non-video voice call from the other mobile
computing device.

17. The non-transitory computer-readable storage
medium of claim 13, wherein the instructions that cause the

one or more processors to output the indication comprise
instructions that cause the one or more processors to output
the indication in response to establishing, by the mobile
computing device, the non-video voice call from the other
mobile computing device.
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